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Abstract
Purpose To examine caregivers’ health-related quality of
life (HRQoL) and well-being during the first 3 years after
their family member’s Alzheimer’s disease (AD) diagnosis
and assessed the relationship between caregivers’ HRQoL,
well-being, and the severity of AD. Further, to compare of
caregivers’ HRQoL to general population.
Methods Longitudinal design (36 months) after AD diag-
nosis of 236 caregiver–patient dyads. Linear regression was
used to assess age- and gender-adjusted association between
repeated measurements of caregivers’ HRQoL and the severity
of AD. For comparison with general population, the National
Health 2011 Health Examination Survey data was utilized.
Results Caregivers had significantly lower HRQoL than
age- and gender-standardized counterparts. Severity of AD
was significantly (p\ 0.05) associated with the mobility
and depression dimensions of caregiver’s HRQoL but not
with the total HRQoL index score.
Conclusions Caregivers’ HRQoL seems to deteriorate
earlier than previously noted. The severity of AD has not
that great impact on caregiver’s HRQoL as assumed.
Keywords Family caregivers  Alzheimer’s disease 
Health-related quality of life  15D  Psychological distress
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Introduction
Family caregiving has become an established practice in
caring for people with Alzheimer’s disease (AD). Family
caregivers’ health-related quality of life (HRQoL) and
well-being have been recognized as major elements in the
success of home care [1–5] as well as predictors of insti-
tutionalization in persons with AD [1, 6].
HRQoL is a broad concept that is affected in complex
ways by a person’s physical health, psychological state,
level of independence, social relationships, and relation-
ship with salient features of his or her environment [7].
Cross-sectional studies have established an association
between decreasing HRQoL and increasing caregiver bur-
den [4, 8, 9], including decreased ability to maintain
interests other than caregiving [10].
Family caregivers’ HRQoL is affected by their subjec-
tive experiences, such as a feeling of burnout [3], depres-
sive symptoms [11], sense of hope [12], and patient-related
factors [8, 11]. The severity of the patient’s neuropsychi-
atric symptoms has an impact on caregivers’ HRQoL [8,
13]. An increase in the patient’s dependence level [9] and
more time-consuming daily caregiving [8, 9] were associ-
ated with lower HRQoL for caregivers. Further studies
examining the association between patients’ cognitive
status and caregivers’ HRQoL have yielded conflicting
results. Markowitz et al. [8] found a significant relationship
between caregivers’ mental functioning aspects of HRQoL
and caregivers’ ratings of patients’ cognitive, behavioral,
and depressive symptoms. Despite recognition of the effect
of these patient-related factors on family caregivers’
HRQoL, little evaluation of the relationship of caregiver
HRQoL to AD severity has been previously conducted.
Therefore, we aimed to (1) characterize caregivers’
HRQoL and well-being during the first 3 years of follow-
up after their family member’s AD diagnosis, (2) perform
comparisons of caregivers with an age- and gender-stan-
dardized sample of the general population to assess the
impact of caregiving on caregivers’ HRQoL, and (3) assess
the relationship between the HRQoL and well-being of the
caregivers and the AD severity of the patients.
Methods
Study population
The present study analyzed data collected as part of the
ALSOVA study. The design of the ALSOVA study has
been reported previously [14, 15]. Briefly, AD patients and
their family caregivers (n = 236) were recruited from three
memory polyclinics between 2002 and 2006, soon after a
family member had received an AD diagnosis (on average
within 5 months after the diagnosis). Caregivers had daily
contact with their family member, and patients had a
baseline of very mild (Clinical Dementia Rating, CDR 0.5)
or mild (CDR 1) AD at diagnosis. All the family members
with AD were home dwelling. Data on age, education,
living arrangements, household composition were collected
at the baseline and during the annual follow-up visits.
AD diagnosis confirmation and assessment of progression
A family member presenting with neurodegenerative disorder
was examined, and AD was diagnosed by a geriatrician or
neurologist. The National Institute of Neurological and Com-
municative Disorders and Stroke and Alzheimer’s Disease and
Related Disorders Association (NINCDS-ADRDA) [16] and
the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) [17] criteria were used. A study
neurologist confirmed the clinical AD diagnosis. All patients
underwent diagnostic evaluation, including brain imaging (CT
or MRI), and were advised to initiate AD-targeted drug therapy
at the time of diagnosis or at the baseline visit.
The clinical parameters used in this study were mea-
sured at baseline and annually over the 3-year follow-up
period by a trained study nurse or a psychologist. The
severity of AD was evaluated using Clinical Dementia
Rating Scale Sum of Boxes scores (CDR-SOB), range 0–18
[18]. Cognitive impairment was assessed using the mini-
mental state examination (MMSE), range 0–30 [19], and
activities of daily living were assessed using the Alzhei-
mer’s Disease Cooperative Study Activities of Daily Liv-
ing scale (ADCS-ADL), range 0–78 [20, 21].
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Health-related quality of life
Caregivers’ HRQoL and well-being were measured using
the 15D instrument [22] and visual analog scale (VAS),
respectively. The 15D is a generic, standardized prefer-
ence-based utility measure that has both profile and single
index score properties [22]. The 15D assesses 15 dimen-
sions: mobility, vision, hearing, breathing, sleeping, eating,
speech, excretion, usual activities, mental function, dis-
comfort and symptoms, depression, distress, vitality, and
sexual activity. These dimensions can be presented as
profiles or as a single 15D index score, which is obtained
by weighting all 15 dimensions with population-based
preference weights that are assigned based on an applica-
tion of the multi-attribute utility theory [23]. Both profile
and index scores vary between 0 and 1, where 0 represents
death and 1 represents perfect HRQoL. Recently, it has
been shown that a difference of 0.015 in the 15D index
score can be considered a minimal clinically important
difference (in the sense that subjects can feel the differ-
ence) [24]. A directly elicited, vertical VAS scored from 0
(death) to 100 (full health) [25] was used as a measurement
of well-being.
Statistical analysis
Descriptive statistics were used to summarize data as per-
centages, means, standard deviation (SD), and 95 % con-
fidence intervals (95 % CIs) as appropriate. To study the
impact of caregiving on HRQoL, the AD caregivers were
compared with a representative sample of the Finnish
general population with corresponding 15D measurements
obtained from the National Health 2011 Health Examina-
tion Survey (n = 7964). [26]. Survey participants, who
were in the age range of caregivers (i.e., 35–84 years of
age), were selected from the population sample
(n = 4458). To enable statistical comparison, the popula-
tion sample was weighted to reflect the age and gender
distribution of the caregivers. Two-tailed t test was used to
evaluate the significance of differences between the groups.
To study the age- and gender-adjusted relationship
between the HRQoL (15D and VAS) and the severity of
AD (CDR-SOB), we utilized repeated-measures linear
regression using a generalized estimating equation (GEE)
model. GEE models take into account the between-subject
differences and within-subject correlations, such as those
within longitudinal repeated-measures data. The GEE
models were specified using a Gaussian distribution,
identity link function, and unstructured correlation matrix.
Goodness of fit of the GEE models was examined using
Akaike information criteria (AIC) and residual plots (for
goodness of fit of the mean models), as well as quasi-AIC
(QIC) (for correlation structures in GEE models).
All analyses were conducted using IBM SPSS software
for Windows, version 19.0, and STATA, version 9.2. The
threshold used to define statistical significance was
p\ 0.05.
Ethical considerations
The ethics committee of Kuopio University Hospital
reviewed the ethical issues involved in this study (64/00)
and approved the ALSOVA project. The study was
approved by the Finnish Supervisory Authority for Welfare
and Health and the Finnish Ministry of Social Affairs and
Health.
The study was carried out in accordance with the Hel-
sinki Declaration [27]. Willing participants were recruited
on a voluntary basis. Both written and oral information
about the study were given before participants were asked
to give written consent. A consent form was signed by both
the caregiver and the AD patient. The caregiver also pro-
vided proxy consent on behalf of the individual with AD.
An initial visit was arranged soon after the diagnosis for
those who gave consent. The voluntary nature of partici-
pation and the confidentiality of the data collected were
emphasized at every study visit.
Results
Sample characteristics
Descriptive characteristics of the study sample are pre-
sented in Table 1. In brief, the mean age of caregivers was
65.7 years at the baseline and 67 % were female. The
majority of caregivers (75 %) lived in the same household
with the patient. The mean cohabitation time was 33 years
(SD 1.7). A total of 108 (46 %,) caregivers did not com-
plete all three follow-up visits. Six (3 %) family caregivers
and 27 (11 %) persons with AD died during the follow-up
period. Analysis showed that the caregivers who completed
the full three-year follow-up reported significantly milder
depressive symptoms (BDI 8.42 vs. 10.5, p = .014), better
well-being at baseline (VAS 77.1 vs 72.4, p = .03) but no
significant difference on baseline 15D index. Also, better
patient performance in activities of daily living was shown
than the caregiver–patient dyads who were lost to follow-
up (ADCS-ADL 66.3 vs. 62.4, p = .001). In addition,
patients’ with full follow-up had numerically slightly better
CDR-SOB (3.98 vs. 4.30, p = .10).
Caregivers’ quality of life and well-being
The mean 15D index score of the caregivers stayed rel-
atively stable with no statistically significant mean change
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over the observed period. The average change from
baseline was -0.008 (95 % CI -0.019–0.004) over
3 years of follow-up. Caregivers’ well-being (VAS) was
at baseline 77.3 (95 % CI 74.8–79.9). It deteriorated
significantly (p\ 0.001) to 73.9 (95 % CI 70.8–77.05) at
the year three. The mean 15D score for the general
population was 0.898 (SD 0.09) at the baseline and fol-
low-up points 0.898 (SD 0.09), 0.987 (0.09), and, 0.892
(0.09), respectively.
Caregivers’ quality of life compared
to that of the general population
The caregivers’ mean 15D index score was already sig-
nificantly poorer than the corresponding 15D index score of
age- and gender-standardized general population at the
time of the baseline measurement (mean difference -0.018
(95 % CI -0.005–0.029); p\ 0.01). This significant dif-
ference between caregivers and their age- and gender-s-
tandardized counterparts remained throughout the entire
follow-up period (Fig. 1).
Family caregivers had significantly lower HRQoL than
the general age- and gender-standardized population on
seven of fifteen HRQoL dimensions: vision, breathing,
usual activities, depression, distress, vitality, and sexual
activity (Fig. 2).
Table 1 Demographic data for
caregivers (n = 236) and AD
patients (n = 236)
Characteristics Baseline (n = 236) Year 1 (n = 198) Year 2 (n = 168) Year 3 (n = 131)
Caregivers
Gender
Male 33.5 % (79) 31.8 % (63) 33.3 % (56) 36.7 % (48)
Age 65.7 (11.9) 66.7 (11.8) 67.4 (11.9) 68.6 (11.8)
(35–84) (36–85) (38–86) (41–87)
5D index score 0.882 (0.087) 0.880 (0.085) 0.873 (0.092) 0.878 (0.093)
VAS score 75.0 (16.6) 74.8 (16.6) 72.6 (18.7) 71.4 (18.0)
Patients
Gender
Male 48.7 % (115) 47.0 % (93) 45.8 % (77) 43.5 % (57)
Age 75.6 (6.5) 76.5 (6.8) 77.5 (6.9) 78.5 (6.4)
ADCS-ADL 64.5 (8.9) 58.0 (12.7) 51.2 (15.9) 46.0 (18.4)
MMSE 21.5 (3.4) 19.3 (4.3) 17.5 (5.5) 16.4 (5.1)*
CDR-SOB 4.1 (1.5) 5.6 (2.3) 7.1 (3.0) 8.3 (3.4)**
CDR
Very mild 54.2 % (128) 32.3 % (64) 16.1 % (27) 6.2 % (8)**
Mild 45.8 % (108) 56.6 % (112) 57.7 % (97) 58.1 % (75)**
Moderate 0 % (0) 11.1 % (22) 25.0 % (42) 31.0 % (40)**
Severe 0 % (0) 0 % (0) 1.2 % (2) 4.7 % (6)**
Values are presented as means (SD = standard deviation) or frequency (%, n/N)
15D Health-related quality of life (scale 0–1), VAS visual analog scale (scale 0–100), ADCS-ADL activities
of daily living (scale 0–78), MMSE mini-mental state examination (scale 0–30), CDR-SOB Clinical
Dementia Rating Sum of Boxes (scale 0–18), CDR Clinical Dementia Rating (scale 0–3)
* MMSE n=125; ** CDR-SOB, CDR n= 129
Difference in 15D index





Fig. 1 Mean difference with 95 % CI in the 15D index score
between the caregivers and an age- and gender-standardized sample
of the general population in different time points of measurement. A
vertical dash line at zero indicates no difference between the groups,
and negative numbers indicate poorer HRQoL for caregivers. A
dashed line indicates no difference between groups
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Association between caregivers’ QoL, well-being,
and the severity of AD
Over the three-year follow-up period, the overall mean
(95 % CI) annual increase in CDR-SOB was 1.65
(1.47–1.78) points per year (p\ 0.001). Although there
was a significant association between the caregivers’ age-
and gender-adjusted well-being (VAS) and the AD sever-
ity, the association between caregivers’ overall HRQoL
(15D index) and patients’ disease severity was not signif-
icant (Fig. 3). The age- and gender-adjusted VAS score
decreased by 0.558 (p = 0.019) for every one-unit increase
in CDR-SOB scores. Within all 15 dimensions of HRQoL,
only the mobility and depression dimensions were signifi-
cantly associated with the severity of AD (CDR-SOB)
(Fig. 4). The age- and gender-adjusted mobility and
depression dimension score decreased by 0.004 (p\ 0.01)
and 0.003 (p = 0.033), respectively, for every one-unit
increase in CDR-SOB scores.
Discussion
This is the first comparison of family caregivers’ 15D
scores (HRQoL) to those of a sample of age- and gender-
standardized general population in a longitudinal study
setting we are aware of. The results indicate that family
caregivers already have a significantly lower quality of life
than their age- and gender-standardized counterparts by the
time of AD diagnosis. Even though the overall HRQoL
remained relatively constant during 36-month follow-up
period, family caregivers scored lower on several dimen-
sions of HRQoL. Patients’ disease severity was correlated
with caregivers’ subjective well-being, but not with the
overall HRQoL index score or the majority of the dimen-
sional scores. The observed small change in the mean 15D
score can be considered to be a minimally clinically
important difference [24]; however, it was not statistically
significant in the analyses presented here. The severity of
AD may not have as great an impact on the caregivers’
HRQoL as was previously concluded based on cross-sec-
tional studies. [3, 8, 11]. However, the lack of significant
effect over the course of the follow-up may be explained by
the observation that caregivers’ mean HRQoL had already
significantly decreased by the time of AD diagnosis, thus
reducing the magnitude of further changes after the
diagnosis.
Our data suggest that caregivers’ HRQOL deteriorates
earlier than expected during the gradual decline in AD
patients’ cognition. Even though our patient sample was at
a mild or very mild stage of AD at the baseline measure-
ment, negative effects on caregiver HRQoL had already
occurred. This could be explained by the observation that
the caregiving process begins very early, even before an
early diagnosis of AD, [28] or the deterioration of HRQoL
is rapid during the early days of caregiving. Further
investigation of the caregiving process is warranted to
determine when it starts and what characteristics define
caregivers who will experience the greatest negative
impact on their health and HRQoL. It should be noted that
during the observed period a degree of accommodations
might have occurred. However, we recognize possible
selection bias during the follow-up. Contradictory findings
exist in the literature regarding the impact on caregivers. In
some reports, early caregiving was associated with
increased burden [29, 30] and loss of intimacy [30] among
caregivers for patients with mild cognitive impairment
(MCI). However, in other studies, MCI caregivers were
shown to experience normal levels of depressive symp-
toms, HRQoL, and sense of mastery [31, 32] Thus, it is
difficult to predict when or whether certain caregivers will
start to suffer from psychosocial deficits causing weaken-
ing HRQoL, and this is an important issue for future
research.
Although no previous longitudinal studies exist regard-
ing dementia caregivers’ HRQoL compared to an age- and
gender-standardized population, our findings are supported
by cross-sectional studies finding poorer HRQoL [33] and
higher frequency of problems on each of the HRQoL
dimensions compared with the general population [9] using
different HRQoL scales.
In our study, family caregivers show differences from
the general age- and gender- standardized population on
seven of the HRQoL dimensions: vision, breathing, usual
activities, depression, distress, and sexual activity. The
physical components of HRQoL are strongly related to age
and somatic conditions [34]. Furthermore, it is well docu-
mented that prolonged caregiving with dementia patients
constitutes a risk to physical health and that caregivers are
more likely to report their health to be fair or poor than
non-caregivers [35]. Interestingly, no significant differ-
ences with respect to sleep were observed between care-
givers and the general population during 36 months of
follow-up. Sleep disturbances have previously been
reported to relate to depressive symptoms and they may
negatively affect QoL and health outcomes [5, 36]. Two-
thirds of caregivers have reported sleep disturbances, but
correlation with the severity of the patients’ dementia or
cognitive function was not observed [37].
Caregivers’ relatively poor perceived HRQoL, particu-
larly with respect to mental health and distress dimensions,
has been shown previously using several instruments in
different cultures [4, 38–40]. Our earlier cross-sectional
results showed that a complex relationship exists between
HRQoL and depressive symptoms, distress, and health-
protective factors such as a sense of coherence [41]. The
Qual Life Res (2016) 25:687–697 691
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impact of AD on intimacy and the sexual side of the
relationship is evident in comparison with an age- and
gender-standardized population. Our results corroborate
previous findings that dementia reduces the importance of
sexual relationship in couples [42, 43].
Our results demonstrate the impact of the disease
severity (CDR-SOB) on the family caregivers’ HRQoL on
both mood- and burden-related dimensions, but not with
respect to the overall HRQoL score. This finding agrees
with that of a large cross-sectional study on HRQoL [44]
where the AD stage did not significantly associate with the
caregivers’ HRQoL score. However, other studies report
that low patient cognition, neuropsychiatric symptoms, and
caregiver burden are associated with effects on caregivers’
HRQoL [9–11], and some studies also report association
with early institutionalization [1, 6].
A main strength of our study is the longitudinal design,
starting at the time of early AD diagnosis, which is rare
among HRQoL studies in caregiving settings. This study
also features a comparison between our study population
with an age- and gender-standardized control population.
In the evaluation of AD severity, we used a global and
continuous measure CDR-SOB that does not appear to
have the pitfalls of MMSE, in which previous reports
suggest may inaccurately reflect the total impact, progres-
sion, and consequences of AD, and produce volatile esti-
mates [45, 48]. When compared to the categorical version,
CDR global rating, the continuous CDR-SOB provides a
more detailed and sophisticated measure of disease sever-
ity, and is better suited for disease progression evaluation
[46–48].
The fairly high dropout rate (46 %) is a potential limi-
tation of this study; however, it is comparable with that
seen in other caregiver studies having a similar design [48,
49]. Further limitation may be the possible selection bias of
the primary recruiting process as the most burdened care-
givers might refuse to participate to the follow-up study. As
a subjective assessment, VAS includes all of the aspects
that caregivers find to have impact on their well-being;
however, there are limitations with the VAS, including
possible bias in measurement due to multiple better and
worse states presenting at the same time, or due to
respondents’ reluctance to choose values on either end of
the scale [50]. In this sample, the significant better VAS
score within those caregivers’ with full follow-up data is a
source of weakness in this study. Despite these limitations,
the VAS proved to detect the deterioration of well-being
within our sample.
The quality of AD patients’ home care and their overall
well-being rests greatly on their caregivers’ ability to
maintain a good quality of life. Caregivers HRQoL and
subjective sense of well-being are fundamental to preserve.
Along with postponing the patients’ institutionalization,
bFig. 2 Age- and gender-standardized measurements of individual
health-related quality of life (15D) dimensions with 95 % CI. Family
caregivers exhibited significantly lower HRQoL on seven of fifteen
HRQoL dimensions (vision, breathing, usual activities, depression,
distress, vitality, and sexual activity) when compared with the general
age- and gender-standardized population. Vertical dash lines at zero
indicate no difference between the groups. A dashed line indicates no
difference between groups
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b-coefficient for linear trend: -0.558 (p=0.02)
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b-coefficient for linear trend: -0.001 (p=0.08)
Fig. 3 Mean age- and gender-adjusted caregiver health-related quality
of life (15D index) and well-being (VAS) scores in relation to patients’
Alzheimer’s disease severity trends, as determined by Clinical Dementia
Rating Sum of Boxes (CDR-SOB) measurement. Scores are adjusted
using generalized estimating equations (GEE) with Gaussian distribu-
tion, identity link function, and unstructured correlation matrix
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taking care of the caregivers’ own physical and psy-
chosocial health has to be a priority of health care provi-
ders. Caregivers’ depressive symptoms may turn out to be
strong factors impacting HRQoL and well-being during the
caregiving years.
Identification of the most vulnerable caregivers at the
time of diagnosis can facilitate proactive, tailored support
to promote the well-being of both patient and caregiver.
Family caregivers live in close contact with their care
recipients, and this should be considered in the develop-
ment of these programs. Effective family-oriented support
and need-based intervention programs to address care-
givers’ psychosocial resources and needs should be
developed and provided along with more traditional care
that focuses on the patient’s condition.
Concluding, caregivers had significantly lower HRQoL
than age- and gender-standardized counterparts and it
remains considerable stable over caregiving period. The
severity of AD (very mild, mild–moderate or severe AD)
has not that great impact on caregiver’s HRQoL as previ-
ously assumed.
Acknowledgments The authors wish to thank Markku Kalinen,
Lotta Salo and Helena Ma¨kela¨ for their valuable assistance with data
preparation. The authors also wish to thank Raquel Lahoz and
Frederic de Reydet de Vulpillie`res for their time and support in the
preparation of this manuscript.
Author contributions Tarja Va¨lima¨ki, Janne Martikainen, Anne
Koivisto and Saku Va¨a¨ta¨inen take the responsibility for the integrity
of the data and the accuracy of the data analysis. Harri Sintonen
carried out the comparisons with the general population. T.V., J.M.,
A.M.K. have full access to all data. All the authors have reviewed and
approved the manuscript.
Funding/support The ALSOVA study was supported by grants
from the Yrjo¨ Jahnsson Foundation, the Finnish Brain Research and
Rehabilitation Foundation Center Neuron, and the Social Insurance
Institute of Finland (Kela). This study was supported by Novartis
Pharma AG and Kuopio University Hospital (EVO/VTR-Grant
5220/5772728), the Finnish Nurses Association (TV), and the Foun-
dation of Municipal Development in Finland (TV).
Compliance with ethical standards
Conflict of interest Janne Martikainen is a senior partner of ESiOR
Oy, which carries out health economic and outcome research studies
for pharmaceutical companies, food industry companies, and hospi-
tals. Saku Va¨a¨ta¨inen is a paid employee of ESiOR Oy. Raquel Lahoz
is a paid employee of Novartis Pharma AG. Harri Sintonen is the
developer of the 15D.
References
1. Argimon, J. M., Limon, E., Vila, J., & Cabezas, C. (2005).
Health-related quality-of-life of care-givers as a predictor of
nursing-home placement of patients with dementia. Alzheimer
Disease and Associated Disorders, 19(1), 41–44.
2. Scho¨lzel-Dorenbos, C. J., Draskovic, I., Vernooij-Dassen, M. J.,
& Olde Rikkert, M. G. (2009). Quality of life and burden of
spouses of Alzheimer disease patients. Alzheimer Disease and
Associated Disorders, 23(2), 171–177.
3. Takai, M., Takahashi, M., Iwamitsu, Y., Ando, N., Okazaki, S.,
Nakajima, K., et al. (2009). The experience of burnout among
home caregivers of patients with dementia: Relations to depres-
sion and quality of life. Archives of Gerontology and Geriatrics,
49(1), e1–e5.
4. Thomas, P., Lalloue´, F., Preux, P. M., Hazif-Thomas, C., Pariel,
S., Inscale, R., et al. (2006). Dementia patients caregivers quality
of life: The PIXEL study. International Journal of Geriatric
Psychiatry, 21(1), 50–56.
5. Cupidi, C., Realmuto, S., Lo Coco, G., Cinturino, A., Talamanca,
S., Arnao, V., et al. (2012). Sleep quality in caregivers of patients
with Alzheimer’s disease and Parkinson’s disease and its rela-
tionship to quality of life. International Psychogeriatrics, 24(11),
1827–1835.
6. Luppa, M., Luck, T., Bra¨hler, E., Ko¨nig, H. H., & Riedel-Heller,
S. G. (2008). Prediction of institutionalisation in dementia. A
systematic review. Dementia and Geriatric Cognitive Disorders,
26(1), 65–78.
7. World Health Organization. (1995). The World Health Organi-
zation Quality of Life Assessment (HWOQOL): Position paper
from the World Health Organization. Social Science and Medi-
cine, 41(10), 1403–1409.
8. Markowitz, J. S., Gutterman, E. M., Sadik, K., & Papadopoulos,
G. (2003). Health-related quality of life for caregivers of patients
with Alzheimer disease. Alzheimer Disease and Associated
Disorders, 17(4), 209–214.
9. Serrano-Aguilar, P. G., Lopez-Bastida, J., & Yanes-Lopez, V.
(2006). Impact on health-related quality of life and perceived
burden of informal caregivers of individuals with Alzheimer’s
disease. Neuroepidemiology, 27(3), 136–142.
10. Ekwall, A. K., Sivberg, B., & Hallberg, I. R. (2007). Older
caregivers’ coping strategies and sense of coherence in relation to
quality of life. Journal of Advanced Nursing, 57(6), 584–596.
11. Takai, M., Takahashi, M., Iwamitsu, Y., Oishi, S., & Miyaoka, H.
(2011). Subjective experiences of family caregivers of patients
with dementia as predictive factors of quality of life. Psy-
chogeriatrics, 11(2), 98–104.
12. Duggleby, W. D., Swindle, J., Peacock, S., & Ghosh, S. (2011). A
mixed methods study of hope, transitions, and quality of life in
family caregivers of persons with Alzheimer’s disease. BMC
Geriatrics, 2011(11), 88.
13. Coen, R. F., O’Boyle, C. A., Coakley, D., & Lawlor, B. A.
(2002). Individual quality of life factors distinguishing low-bur-
den and high-burden caregivers of dementia patients. Dementia
and Geriatric Cognitive Disorders, 13(3), 164–170.
14. Va¨lima¨ki, T., Martikainen, J., Hongisto, K., Fraunberg, M.,
Hallikainen, I., Sivenius, J., et al. (2014). Decreasing sense of
coherence and its determinants in spousal caregivers of persons
with mild Alzheimer’s disease in three year follow-up: ALSOVA
study. International Psychogeriatrics, 26(7), 1211–1220.
15. Hallikainen, I., Koivisto, A. M., Paajanen, T., Hiltunen, A.,
Karppi, P., Vanhanen, M., et al. (2012). Cognitive and neu-
ropsychiatric symptom differences in early stages of Alzheimer’s
disease: Kuopio ALSOVA study. Dementia and Geriatric Cog-
nitive Disorders Extra, 2, 209–218.
bFig. 4 Mean age- and sex-adjusted caregiver health-related quality of
life (15D) dimension scores, plotted in relation to patients’
Alzheimer’s disease severity, as determined by Clinical Dementia
Rating Sum of Boxes (CDR-SOB) measurement. Scores are adjusted
using generalized estimating equations (GEE) with Gaussian distri-
bution, identity link function, and unstructured correlation matrix
Qual Life Res (2016) 25:687–697 695
123
16. McKhann, G., Drachman, D., Folstein, M., Katzman, R., Price,
D., & Stadlan, E. M. (1984). Clinical diagnosis of Alzheimer’s
disease: report of the NINCDS-ADRDA Work Group under the
auspices of Department of Health and Human Services Task
Force on Alzheimer’s Disease. Neurology, 34(7), 939–944.
17. American Psychiatric Association. (1994). Diagnostic and sta-
tistical manual of mental disorders (4th ed.). Washington, DC:
American psychiatric Association Press.
18. Williams, M. M., Storandt, M., Roe, C. M., & Morris, J. C.
(2013). Progression of Alzheimer’s disease as measured by
Clinical Dementia Rating Sum of Boxes scores. Alzheimer’s and
Dementia, 9(1 Suppl.), S39–S44.
19. Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). ‘‘Mini-
mental state’’. A practical method for grading the cognitive state
of patients for the clinician. Journal of Psychiatric Research, 12,
189–198.
20. Cummings, J. L., Mega, M., Gray, K., Rosenberg-Thompson, S.,
Carusi, D. A., & Gornbein, J. (1994). The neuropsychiatric
inventory: Comprehensive assessment of psychopathology in
dementia. Neurology, 44(12), 2308–2314.
21. Galasko, D., Bennet, D., Sano, M., Ernesto, C., Thomas, R.,
Grundman, M., et al. (1997). An inventory to assess activities of
daily living for clinical trials in Alzheimer’s disease. The Alz-
heimer’s Disease Cooperative Study. Alzheimer Disease and
Associated Disorders, 11(Suppl 2), S33–S39.
22. Sintonen, H. (2001). The 15D instrument of health-related quality
of life: properties and applications. Annals of Medicine, 33(5),
328–336.
23. Sintonen, H. (1995). The 15-D measure of health related quality
of life. II Feasibility, reliability and validity of its valuation
system. Melbourne: National Centre for Health Program Evalu-
ation, Working Paper 42.
24. Alanne, S., Roine, R. P., Ra¨sa¨nen, P., Vainiola, T., & Sintonen,
H. (2015). Estimating the minimum important change in the 15D
scores. Quality of Life Research, 24(3), 599–606.
25. Naglie, G., Hogan, D. B., Krahn, M., Beattie, B. L., Black, S. E.,
Macknight, C., et al. (2011). Predictors of patient self-ratings of
quality of life in Alzheimer disease: cross-sectional results from
the Canadian Alzheimer’s Disease Quality of Life Study. Amer-
ican Journal of Geriatric Psychiatry, 19(10), 881–890.
26. Koskinen, S., Lundqvist, A., & Ristiluoma, N. (Eds.). (2012).
Health, functional capacity and welfare in Finland in 2011.
Helsinki: National Institute for Health and Welfare (THL),
Report 68/2012.
27. WMA. (2013). WMA declaration of Helsinki—Ethical Principles
for Medical Research Involving Human Subjects. http://www.
wma.net/en/30publications/10policies/b3/index.html
28. Va¨lima¨ki, T. (2012) Family caregivers of persons with Alzhei-
mer’s disease: focusing on the sense of coherence and adaptation
to caregiving—An ALSOVA follow-up study. Publications of the
University of Eastern Finland. Dissertations in Health Sciences
116, University of Eastern Finland, Kuopio.
29. Bruce, J. M., McQuiggan, M., Williams, V., Westervelt, H., &
Tremont, G. (2008). Burden among spousal and child caregivers
of patients with mild cognitive impairment. Dementia and
Geriatric Cognitive Disorders, 25(4), 385–390.
30. Davies, H. D., Newkirk, L. A., Pitts, C. B., Coughlin, C. A.,
Sridhar, S. B., Zeiss, L. M., et al. (2010). The impact of dementia
and mild memory impairment (MMI) on intimacy and sexuality
in spousal relationships. International Psychogeriatrics, 22(4),
618–628.
31. McIlvane, J. M., Popa, M. A., Robinson, B., Houseweart, K., &
Haley, W. E. (2008). Perceptions of illness, coping, and well-
being in persons with mild cognitive impairment and their care
partners. Alzheimer Disease and Associated Disorders, 22(3),
284–292.
32. Seeher, K. M., Low, L. F., Reppermund, S., Slavin, M. J., Draper,
B. M., Kang, K., et al. (2014). Correlates of psychological dis-
tress in study partners of older people with and without mild
cognitive impairment (MCI)—The Sydney Memory and Ageing
Study. Aging & Mental Health, 18(6), 694–705.
33. Zhang, S., Edwards, H., Yates, P., Li, C., & Guo, Q. (2014). Self-
efficacy partially mediates between social support and health-
related quality of life in family caregivers for dementia patients in
Shanghai. Dementia and Geriatric Cognitive Disorders, 37(1–2),
34–44.
34. Saarni, S. I., Suvisaari, J, Sintonen, H, Koskinen, S, Ha¨rka¨nen, T,
& Lo¨nnqvist, J. (2007). The health-related quality-of-life impact
of chronic conditions varied with age in general population.
Journal of Clinical Epidemiology, 60(12), 1288.e1–1288.e11.
35. Vitaliano, P. P., Zhang, J., & Scanlan, J. M. (2003). Is caregiving
hazardious to one’s physical health? A meta-analysis. Psycho-
logical bulletin, 129(6), 946–972.
36. McCurry, S. M., Gibbons, L. E., Logsdon, R. G., Vitiello, M. V.,
& Teri, L. (2009). Insomnia in caregivers of persons with
dementia: Who is at risk and what can be done about it? Sleep
Medicine Clinics, 4(4), 519–526.
37. Chiu, Y. C., Lee, Y. N., Wang, P. C., Chang, T. H., Li, C. L., Hsu,
W. C., et al. (2014). Family caregivers’ sleep disturbance and its
associations with multilevel stressors when caring for patients
with dementia. Aging and Mental Health, 18(1), 92–101.
38. Bruvik, F. K., Ulstein, I. D., Ranhoff, A. H., & Engedal, K. (2012).
The quality of life of people with dementia and their family carers.
Dementia and Geriatric Cognitive Disorders, 34(1), 7–14.
39. Perrin, P. B., Morgan, M., Aretouli, E., Sutter, M., Snipes, D. J.,
Hoyos, G. R., et al. (2014). Connecting health-related quality of
life and mental health in dementia caregivers from Colombia,
South America. Journal of Alzheimer’s Disease, 39(3), 499–509.
40. Papastavrou, E., Andreou, P., Middleton, N., Papacostas, S., &
Georgiou, I. K. (2014). Factors associated with quality of life
among family members of patients with dementia in Cyprus.
International Psychogeriatrics, 26(3), 443–452.
41. Va¨lima¨ki, T. H., Vehvila¨inen-Julkunen, K. M., Pietila¨, A. M., &
Pirttila¨, T. A. (2009). Caregiver depression is associated with a
low sense of coherence and health-related quality of life. Aging &
Mental Health, 13(6), 799–807.
42. Eloniemi-Sulkava, U., Notkola, I. L., Ha¨ma¨la¨inen, K., Rahkonen,
T., Viramo, P., Hentinen, M., et al. (2002). Spouse caregivers’
perceptions of influence of dementia on marriage. International
Psychogeriatrics, 14(1), 47–58.
43. Simonelli, C., Tripodi, F., Rossi, R., Fabrizi, A., Lembo, D.,
Cosmi, V., et al. (2008). The influence of caregiver burden on
sexual intimacy and marital satisfaction in couples with an Alz-
heimer spouse. International Journal of Clinical Practice, 62(1),
47–52.
44. Bell, C. M., Araki, S. S., & Neumann, P. J. (2001). The associ-
ation between caregiver burden and caregiver health-related
quality of life in Alzheimer disease. Alzheimer Disease and
Associated Disorders, 15(3), 129–136.
45. O’Bryant, S. E., Lacritz, L. H., Hall, J., Waring, S. C., Chan, W.,
Khodr, Z. G., et al. (2010). Validation of the new interpretive
guidelines for the clinical dementia rating scale sum of boxes
score in the national Alzheimer’s Coordinating center database.
Archives of Neurology, 67(6), 746–749.
46. McLaughlin, T., Buxton, M., Mittendorf, T., Redekop, W.,
Mucha, L., Darba, J., et al. (2010). Assessment of potential
measures in models of progression in Alzheimer disease. Neu-
rology, 75(14), 1256–1262.
47. Coley, N., Andrieu, S., Jaros, M., Weiner, M., Cedarbaum, J., &
Vellas, B. (2011). Suitability of the Clinical Dementia Rating-
Sum of Boxes as a single primary endpoint for Alzheimer’s
disease trials. Alzheimer’s and Dementia, 7(6), 602–610.
696 Qual Life Res (2016) 25:687–697
123
48. Conde-Sala, J. L., Turro´-Garriga, O., Garre-Olmo, J., Vilalta-
Franch, J., & Lopez-Pousa, S. (2014). Discrepancies regarding
the quality of life of patients with Alzheimer‘s disease: A three-
year longitudinal study. Journal of Alzheimer’s Disease, 39(3),
511–525.
49. Phung, K. T., Waldorff, F. B., Buss, D. V., Eckermann, A.,
Keiding, N., Rishoj, S., et al. (2014). A three-year follow-up on
the efficacy of psychosocial interventions for patients with mild
dementia and their caregivers: The multicentre, rater-blinded,
randomised Danish Alzheimer Intervention Study (DAISY).
British Medical Journal Open, 2014, 3.
50. Torrance, G. W., Feeny, D., & Furlong, W. (2001). Visual
Analog Scales: Do they have a role in the measurement of
preferences for health states? Medical Decision Making, 21(4),
329–334.
Qual Life Res (2016) 25:687–697 697
123
